In this issue, Briefings in Bioinformatics is happy to provide five outstanding reviews of progress within our discipline. The editors surveyed recent work in bioinformatics journals and conferences in order to identify areas with a high level of publication activity. We then invited the authors to provide concise reviews of progress in these fields. While we cannot claim that we have covered the entire field of bioinformatics (nor do we claim that these are the only hot areas), we believe that these reviews provide a very useful summary of active subdisciplines of our field. We asked the authors to provide a brief introduction to the area, a summary of recent progress, concentrating on work published in the past 18-24 months, and then a summary of outstanding challenges. We also asked the authors to provide an annotated bibliography, similar to the style of some other review-oriented journals, in which they indicate articles of particular interest. We hope you will find the resulting articles to be a valuable reference set for research and teaching, and certainly within the spirit and mission of Briefings in Bioinformatics.
We have arranged the reviews in order corresponding roughly with the central dogma of biology: sequence alignment, alternative splicing, microarray analysis, functional analysis of single nucleotide polymorphisms (SNPs) and natural language text analysis. In the first, Serafim Batzoglou provides a review of progress in sequence alignment. As he correctly points out, this is one of the most basic problems in bioinformatics, and still contains significant unsolved challenges. Methods designed for relatively short sequences are now being modified and extended to tackle the difficult problems of high-resolution global genome alignment. The review provides a useful perspective on how heuristic methods have been developed to handle the challenges of aligning very long sequences, and identifying syntenic regions. The review looks forward to the challenges of reconstructing the evolution of chromosomes using comparative methods.
In the second review, Chris Lee and Qi Wang provide a comprehensive review of the informatics challenges in studying alternative splicing. Current methods are focusing on using a combination of experimental and bioinformatics tools, and the characterisation and prediction of alternative splicing have provided an area of great innovation in the past two years. New data structures are providing novel ways to compute with alternative splicing data. The review also provides an exciting perspective about the evolutionary role of alternative splicing.
In the third review, Olga Troyanskaya reviews the challenges of using diverse data sources when trying to make sense of microarray expression measurements. Her review documents how the use of multiple independent sources of information can improve analyses at all levels: from the determination of individual gene function in individual organisms to the construction of functional networks that are found across many organisms.
In the fourth review, Sean Mooney provides an update on the assessment of SNPs for functional significance. In addition to important work on assessing the functional consequences of SNPs in coding regions (particularly those causing non-synonymous amino acid changes), the review discusses important new work in the assessment of SNPs that are synonymous in coding regions, as well as those in non-coding regions. The importance of characterising SNPs based on their likely functional significance is great, because the shear number of SNPs makes straightforward statistical analyses of genotype-phenotype associations difficult.
Finally, Aaron Cohen and William Hersh provide an introduction and review of work in natural language text processing. The published literature provides the basis for understanding biology, but it is written for human-to-human communication, and thus systematic computational analyses are difficult. Recently, progress has accelerated in recognising biological entities in text, classifying text based on its subject-matter, extracting relationships between entities, as well as other aspects of hypothesis generation and testing. There are also a number of organised efforts to create benchmark data sets and to compare methods, in order to establish an objective sense of what work remains to be done.
Taken together, these reviews provide an outstanding review of progress in five very active areas of research. They make it clear that work within bioinformatics is often focused on the integration of data. All five reviews stress the value of alternative sources of information to improve performance. It is perhaps noteworthy that most of these integration efforts occur not at the level of database integration per se, but within the application algorithms themselves. That is, current work indicates that 'just in time' integration of information for the purposes of particular algorithms may be preferable to database 'compile time' integration, which has been a focus of much research in information integration. Whether this trend demonstrates the superiority of ad hoc integration, or is a testament to the difficult (but still valuable) task of global data integration is not clear. In any case, we hope that you find these reviews useful individually (as well as in aggregate) as a snapshot of annual progress in bioinformatics. The editors of Briefings in Bioinformatics would be very interested in your impressions of this issue, and the value of repeating this exercise annually.
In addition to our annual progress review papers we have a paper from Peter Bengert and Thomas Dandekar giving an overview of current efforts in the analysis of RNAi and RNAi target genes. The tutorial for this issue comes from Roslin Russell and David Kreil who have provided us with a clear exposition of the necessity of performing normalisation in microarrays and a guide to the problem of appropriate microarray data analysis. The news section discusses RNAi Codex, a new resource for RNAi experimentation, and progress on the Life Science Identifier (LSID) project.
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